Electrophysiologic effects of nicorandil, a new antianginal agent, on action potentials and membrane currents of rabbit atrioventricular node.
Electrophysiologic effects of nicorandil, a newly developed coronary vasodilator, on the atrioventricular (AV) node were studied using space-clamped small preparations of the rabbit AV node. At the concentrations of 10(-6), 10(-5) and 10(-4) mol/l, this drug did not cause significant changes in the action potential characteristics including the spontaneous firing frequency, overshoot, maximum diastolic potential, maximum rate of depolarization and action potential duration. When the resting membrane potential of the AV node was obtained by a superfusion with verapamil and then nicorandil was added to the perfusate, no hyperpolarization was observed. This was in sharp contrast to the reported hyperpolarizing action of this drug on the atrial muscle, Purkinje fibres and vascular smooth muscle where the resting potential is much more negative. On the other hand, voltage clamp experiments using double microelectrode techniques revealed that 10(-5) to 10(-4) mol/l nicorandil increased the steady-state outward current at potentials positive to -40 mV and the steady-state inward current at potentials negative to -40 mV. Such a nicorandil-sensitive component of the steady-state current had an average reversal potential of -41.8 mV (n = 5). This component was considered to reflect changes in the time-independent background current, although, at more negative potential levels, it may partially reflect an increase in the hyperpolarization activated inward current (ih). Nicorandil, at the concentrations of 10(-5) and 10(-4) mol/l, increased the slow inward current (isi) by 10.8% (n = 5, p less than 0.01).(ABSTRACT TRUNCATED AT 250 WORDS)